Background: Reducing health inequalities on the basis of social factors has been a key driver in the development of Public Health policies. Health-related quality of life is a global indicator useful to assess health inequalities within a society. The objective of this study was to identify inequalities on health by analysing the interactive effects of gender, age, educational level, social class, body mass index and chronic diseases on health-related quality of life in a Spanish population sample.
Background
Health inequalities within countries are mainly associated with a gradient in social factors that could influence, for example, disease onset and response to treatment [1] . Reduction of health inequalities based on ethnicity, social class, and other social factors has been a key driver in the development of public health policies designed to break the link between poverty and disease [2, 3] . Health-related quality of life (HRQL), as an indicator collected in population health surveys, can be used to monitor self-reported health differences [4] . Among the instruments for assessing HRQL available in the literature, the generic EQ-5D questionnaire is one of the most frequently used to estimate utility values [5] . Two versions have been developed for use in the adult population: the EQ-5D-3 L and the EQ-5D-5L [6] , which was structured to overcome the lack of sensitivity observed in the three-level version [7] . With the EQ-5D instrument, health utilities for many countries can be obtained and employed to calculate quality adjusted life years (QALY) [8] . The value set to calculate preferences from EQ-5D-5L was developed in Spain, and, therefore, Spanish population values can be obtained [9, 10] .
The EQ-5D-5L was incorporated in the Spanish National Health Survey 2011-2012, allowing the calculation of utility values for the Spanish general population according to different characteristics [10, 11] . Results from previous research that assessed the HRQL via the EQ-5D [12] [13] [14] [15] showed that women, people of low social class, obese people and those with chronic diseases usually reported lower HRQL, but the research did not address the interaction among these factors to identify the origin of those self-reported health differences [2] .
The objective of this study was to identify drivers of inequalities on health by analysing the interactive effects of gender, age, educational level, social class, body mass index (BMI) and chronic diseases on HRQL in a representative sample of the Spanish population using the Spanish value set for EQ-5D-5L.
Methods

Study design and study population
This was a cross-sectional study based on data from the Spanish Health Survey (SHS), performed by the Spanish Ministry of Health, Social Services and Equity [11] . The SHS is a nation-wide survey conducted periodically in a representative sample of non-institutionalized Spanish population aged 15 years or older. Individuals were selected via a multistage sampling, with the first-stage units being census sections, the second-stage units main family dwellings and the final units individuals; the individuals were randomly chosen from the family relatives accessible at the time the interview was carried out. This survey was carried out in Spanish; however, in the case of individuals that were not able to answer the questionnaire in Spanish, a relative was allowed to help translate in order to keep the sample representative. The data collection period was between June 2011 and June 2012. Interviews were conducted by trained personnel in the randomly selected households through computer-assisted personal interview. The survey data were downloaded from the Spanish Statistical Office website, where a more detailed description can be found.
Measures
The following variables were considered as covariates in the analysis: gender, age, BMI, chronic conditions, educational level and social class. Social class, following the definition by the Health Determinants Taskforce of the Spanish Epidemiology Society [16] , has six categories, which were grouped into three in this analysis: high (class I-II: company directors, athletes and artists), middle (class III-IV: intermediate managers, self-employed workers, supervisors and technically qualified workers) and low social class (class V-VI: farmers, other semi-skilled workers, unskilled workers). Educational level was also included in three different categories: high (professional or university level studies), middle (compulsory studies), low education level (less than compulsory studies). HRQL was measured by use of the EQ-5D-5L instrument [7, 9] , which was included in the Spanish Health Survey adult questionnaire.
This consisted of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension was measured on five response levels: no problem, slight, moderate, severe and inability/extreme problems. A total of 3215 possible health states could be observed, ranging from 11,111 (excellent health state) to 55,555 (worst health status). These health states were converted into a utility index through the Spanish Value Set algorithm in Stata (provided in the appendix of their paper) by Ramos-Goñi et al. [9] .
The BMI was obtained from self-reported height and weight. It was calculated as weight (in kilograms) divided by the square of the height (in metres) and individuals were classified, based on World Health Organization guidelines [17] , as normal weight (< 25 kg/m . Participants were asked about having received a diagnosis of any chronic conditions in the last 12 months: acute myocardial infarction (AMI); other heart diseases; arthrosis, arthritis or rheumatism; chronic bronchitis, emphysema, chronic obstructive pulmonary disease (COPD); diabetes; cirrhosis, hepatic dysfunction; mental health problems (such as anxiety and depression) or stroke.
Statistical analysis
Statistical differences between mean utility values for overweight and obese people compared to those of normal weight were assessed using the Student t-test. Logistic regression analysis was applied to estimate the probability of being in perfect health (utility value equal to 1) and having answered "1" (no problem) in each dimension of EQ-5D-5L (mobility, self-care, usual activities, pain/discomfort and anxiety/ depression). In the multivariate regression, interactions between age and gender, gender and BMI categories, as well as between social class and BMI categories, were included.
In order to assess adjusted loss of HRQL due to chronic diseases, two-step regression analysis was carried out [18] . First, logistic regression allowed estimating the adjusted probability (p) of being in perfect health status in each subgroup. Second, generalized linear models were used to estimate mean utility values (v) in the population not in perfect health (utilities lower than 1), both for those with and without chronic disease. Mean utility value for each of the analysed subgroups was calculated using the following formula: u = p + (1 − p) • v. An adjusted disutility value for mean age (50 years) was calculated as the difference between the estimated mean utilities for subgroups with and without chronic disease. The percentage of adjusted disutility loss was calculated by taking as reference the utility value of the correspondent population without chronic diseases. The two-step regression analysis was carried out twice, first with the gender variable and second by its interaction with the disease diagnosis, in order to separately estimate the effect for each subpopulation. The analysis was repeated using the social class variable instead of gender.
Results
We used 18,450 individuals in the analysis (Table 1) , after excluding 2557 individuals due to missing responses in: EQ-5D-5L (n = 28), height or weight (n = 1927) or social class (n = 602). The mean age of our sample was 50.0 (SD 18.2) years, and 51.3% were women. In addition, 46.7% had a low social class, 23.3% low educational level and the prevalence of the chronic diseases varied from 1.1% (cirrhosis, hepatic dysfunction) to 35.5% (arthrosis, arthritis and rheumatism). In relation to the BMI, 45.0% were normal weight (BMI < 25 kg/m Table S1 (available in the supplementary file) shows that by gender, utility values for men were higher compared to those for women in all BMI and social class categories. Considering BMI, mean utilities were significantly lower in obese people compared to those of normal weight in both men and women and social class levels. Women in the middle and high social classes showed a significantly lower utility compared to normalweight women.
Utilities decreased as age increased in the three BMI categories and in both men and women ( Fig. 1 and Additional file 1: Table S2 ). The gap was especially prominent between overweight and obese people, as curves for normal weight and overweight overlapped in many age groups. The same effect of ageing is apparent in Fig. 2 and Additional file 1: Table S3 , which describes mean utilities by age groups and social class. In Additional file 1: Table  S4 the number of chronic conditions was disaggregated by social class and BMI categories, showing a gradient both for social class and for BMI categories in the percentage of individuals without chronic conditions. Table 2 shows in the first column the results of the logistic analysis estimating the adjusted probability of being in perfect health. The other columns contain the results of the same procedure using as the dependent variable the answer "1" (no problem) in each dimension of EQ-5D-5L. The analysis found that for each year of increased age, the odds ratio (OR) decreased significantly less for individuals younger than 70 years (OR: 0.96) than for those older than 70 (OR: 0.96*0.97 = 0.93). Women, overall, were less likely to report perfect health compared to men (OR: 0.60, 95%, confidence intervals [CI]: 0.53-0.67). The effect associated with age was also slightly greater for women (OR: 0.99, 95% CI: 0.99-1.00).
The interaction between BMI and social class showed different results according to social class. As expected, people of normal weight from middle and high social classes were more likely to report perfect health (OR: 1.37, 95% CI: 1.22-1.55; OR: 1.25, 95% CI: 1.46-1.66, respectively) compared to those of low social class. Considering BMI, obese people showed a lower probability of being in perfect health status compared to normal-weight people in low (OR: 0.71, 95% CI: 0.52-0.67) and middle (OR: 0.74, 95% CI: 0.61, 0.91) social classes, but no significant differences between BMI categories were observed for those in the highest social class. In addition, obese women compared to normal-weight men showed a significantly lower probability of being in perfect health (OR: 0.76, 95% CI: 0.62-0.91).
Each dimension of EQ-5D-5L had different probabilities of being equal to "1" according to age, gender, educational level, social class and BMI (Table 2 ). In the interactions analysis, social class and obesity showed a gradient with lower probability of perfect health in the low social class and in obese groups. The OR related to obesity is significant for all dimensions in low social class, except for anxiety and depression, whereas this significance is maintained only for mobility in the middle social class. In addition, overweight people in the high social class showed significantly worse performance in mobility and usual activities. However, no significant inequalities were observed for the obese groups in high social class in any EQ-5D dimension. Interaction between obesity and gender in women showed a decreased likelihood for no problems in all dimensions of the HRQL questionnaire.
Finally, Table 3 contains the mean utility values observed in people reporting chronic conditions and the corresponding age-and gender-adjusted disutilities (difference between mean utility values for those with and without the chronic disease and average age) in absolute and relative terms.
Utility values for all chronic conditions were lower in women than in men. The lowest utility value was obtained for both male and female individuals declaring stroke (men, 0.72 and women, 0.58). Stroke and mental diseases were the chronic diseases that were related to the greatest differences in HRQL (18.3 and 17.0%, respectively). Along the same lines, Table 4 shows disease-specific SD standard deviation, BMI body mass index, COPD chronic obstructive pulmonary disease disutilities for each social class adjusted by age. Those chronic conditions with lowest relative differences in the total population, such as acute myocardial infarction or diabetes, showed the main inequalities when analysed by social class. However, stroke and mental health preserved the main results for the three social classes.
Discussion
This study of the interactive effect of social class, BMI and chronic diseases, adjusted by age, gender and educational level, reveals important inequalities in HRQL in the Spanish population. Moreover, our subgroup analysis shows that fewer differences between obese people and those of normal weight were associated with high social class and, thus, highlight the role of higher socioeconomic status as a moderator of health inequalities. It was already known that individuals' socioeconomic status determines their HRQL. But, the selective effect of obesity supports the prevention of obesity within the policies designed to reduce health inequalities in the Spanish population. This statement could also be applicable to other European countries with similar socioeconomic levels.
As expected, the elderly, women, those with a low educational level, those of low social class, the obese and people with chronic conditions reported significantly lower utility values. Although these findings are not new in the literature [12, 13, 19] , our study presents them for the first time based on the values obtained by the application of elicited preferences from the Spanish population using the EQ-5D-5L instrument [9, 10] . Therefore, our results will potentially support future work requiring the Fig. 1 a Mean utilities by age groups and body mass index categories in men. b Mean utilities by age groups and body mass index categories in women. c Mean utilities by age groups and body mass index categories in total population Fig. 2 a Mean utilities by age groups and social class in men. b Mean utilities by age groups and social class in women. c Mean utilities by age groups and social class in total population use of Spanish utilities in economic evaluation. Although the EQ-5D is the most frequently used instrument for calculating quality-adjusted life years, the EQ-5D-3 L validity was hampered by a ceiling effect [20] . EQ-5D-5L represents an improved measure to avoid that limitation and by now has been tested in different samples, showing strong psychometric properties in patients with chronic diseases [21] .
Previous studies analysing BMI effects have pointed out that 30 Kg/m 2 is the cut-off point to express significant inequalities on HRQL [14, 22, 23] . Accordingly, only the presence of obesity has significantly decreased HRQL. In the case of overweight individuals, there were no significant differences compared to those of normal weight [12, 19] . In our study, this feature was dependent on social class in the raw analysis, in which overweight was always associated with worse utility values, except for men in the high and middle class. Thus, the interaction with social class made apparent the protective effect of upper social class, triggering interest about its explanation. Different authors have discussed the mechanisms mediating the relationship between obesity and low HRQL. Possible mediators related to obesity, such as associated chronic conditions, have been postulated [12, 24] . We explored the role of the interaction between BMI and social class in modulating HRQL through regression analysis. Thus, we found that overweight and obesity consequences were not the same for individuals of high social class. In the low social class, the general rule was accomplished, and only obese individuals appeared to be associated with worse HRQL. In the middle class, on the contrary, the gap was set between overweight and normal-weight people. However, the most striking result was the finding that obese and overweight people of high social class have the same probability of the perfect health state as normal-weight individuals. In an attempt to explain that, we have analysed the association of chronic conditions, BMI categories and social class. But, the differences shed only partial light, as the percentage of upper class obese people with no chronic conditions in our sample was lower (45%) than the percentage of normal-weight individuals of high social class (67%), but higher than the percentage of obese people of lower class with no chronic conditions (35%). Besides physical health, Muenning et al. postulated a two-way relationship between obesity and impaired mental health by underscoring the causal role of stress, anxiety and depression [25] . The association between obesity and a low quality of life has been linked to the stigmatisation of obese Two-step adjusted utility in the subgroup with the chronic condition individuals in society. This concept is understood as the possession of an attribute that is linked to a devalued social identity [26] [27] [28] . Various social groups have been found to describe obese individuals generically in very negative terms, such as lazy and unclean, with use of other similar stereotypes [27, 28] . The stigmatisation factor conditions the social and attitudinal environment in which obese people live and conduct their lives [24] . With other questionnaires, like Short-Form 36, this condition has been related to the negative impact on social function and mental health [24] . According to our results, it seems that the weight-based stigmatization experienced by overweight and obese people is present mainly in the low social class. This suggests that belonging to the upper social class could eliminate this environmental reaction to obesity and therefore, avoid the perception of unpleasant HRQL. In our results, the effects of the interactions between BMI and social class were consistent with the stigmatisation hypothesis. In fact, mobility limitation remained associated with obesity in the middle social class and associated with overweight in the high social class, underlining its effect on physical autonomy, whereas its effect on other dimensions, such as mental pain/discomfort or anxiety and depression, almost disappeared. Self-care limitation also disappeared, but this effect could be explained by a higher social support, as some differences were observed in usual activities for overweight people in the high social class. Puhl et al. have pointed out the detrimental effect of obesityrelated stigma on health disparities and described it as a barrier for public health interventions [29] . The chronic conditions that decreased HRQL the most in both men and women were stroke and mental diseases. Their high impact on HRQL, measured by raw disutility Two-step adjusted utility in the subgroup with the chronic condition *Adjusted by gender and age values, was biased by the different distribution by age, gender and social class. When they were adjusted in the regression analysis, disutility values decreased considerably. It is clear that chronic conditions partially explain the lower HRQL of women. Systematically, the percentage of utility lost in women with one chronic condition is higher than utility lost in men with the same chronic condition. Stroke is associated in women with a reduction of 23%, while in men that reduction is 15%. Thus, women not only had more chronic conditions but also the presence of such conditions further decreased the HRQL. The perception of health is dependent on culture and environment [30] . In the Spanish population, Guallar-Castillón et al. pointed out that lifestyle may partially justify differences in HRQL between women and men [31] . In our results, the gender inequality in mental health is actually expressed in the "anxiety and depression" dimension of EQ-5D, showing the biggest loss in interaction between gender and BMI. Moreover, the higher prevalence of mental diseases may also explain the role of gender, in that mental health diseases are the second chronic determinant of disutility. In the analysis of chronic conditions, the disutility values could be assimilated to the disability weights for each disease calculated within the global burden of disease study carried out by the World Health Organization [32] . A disability weight reflects the severity of the disease on a scale from 0 (perfect health) to 1 (equivalent to death) and is used to calculate years lost due to disability (YLD) for the specific condition.
Certain limitations of this study should be mentioned. This is a cross-sectional study, which means that no cause-effect relationships can be established. Nonetheless, BMI was calculated from height and weight reported by the participants, which may not be accurate. Self-reported height and weight tend to be higher and lower, respectively, than the corresponding measured values. As a result, BMI values based on self-reported information may be underestimated. In addition, BMI values obtained from face-to-face interviews are widely used in research studies [12, 33, 34] and health surveys [11] as they are an easy and quick way to obtain such information. Similarly, self-reported diagnosis was used for chronic conditions; self-reports can result in underreporting and also in the underestimating of the effect of chronic conditions on HRQL. In addition, coexistent diseases were not taken into account due to HRQL heterogeneity and a reduced number of cases for disease combinations.
Despite the above-mentioned limitations, this study shows several strengths. First, the data used in this study came from the latest Spanish National Health Survey performed in 2011-2012 and includes a large sample of adult individuals that is considered representative of the Spanish population. Second, the computer-assisted personal interview, which we used to collect standardized information, not only improved the quality of the collected data but also reduced the time interval necessary to adapt the final database for statistical analysis [35] . Third, to the best of our knowledge, this is the first study that has used the Spanish EQ-5D-5L value set to estimate the inequalities among individuals in the Spanish population [36] .
Conclusions
The joint analysis of gender, age, educational level, social class, body mass index and chronic diseases on health-related quality of life in the Spanish population revealed important inequalities in health. Social class acted as a modulator of the stigma associated with obesity. Chronic conditions producing loss of autonomy were related to the greatest reduction in health-related quality of life. This is the first study using the Spanish EQ-5D-5L value set to estimate utilities.
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Additional file 1: Table S1 . Mean utilities in men and women by social class and body mass index (BMI) using utilities for EQ-5D-5L. Table S2 . Mean Utilities (SD) in men and women by age groups and BMI categories. Table S3 . Mean Utilities (SD) in men and women by age groups and social class. Table S4 . Distribution of the sample by BMI category, social class and number of chronic conditions diagnosed. Table S5 . Two-step regression analysis to estimate mean utility values adjusted by age and diagnosis of each specific disease for the total population or by sex. Table S6 . Two-step regression analysis to estimate mean utility values adjusted by age and diagnosis of each specific disease for the total population or by social class. 
